INTRODUCTION {#sec1-1}
============

Elston and Ellis modified Scarff-Bloom-Richardson (SBR) grading is one of the important pathological parameters to be evaluated for the management of breast carcinoma. The SBR grade is a useful, sensitive guide for selecting adjuvant systemic therapy and the method should be standardized for cytology specimens.\[[@ref1]--[@ref3]\] For the application of neoadjuvant therapy as primary medical treatment, assessment of the tumor grade is crucial. Fine-needle aspiration (FNA) can grade the tumor and avoid the morbidity associated with overtreatment of lower grade tumors.\[[@ref4][@ref5]\] This is essentially true in underdeveloped/developing countries, where the tissue core needle biopsy still is not used as a standard practice to sample newly diagnosed breast carcinoma cases.

Compared to the wide, well-established practice of the application of SBR grade to histopathology sections, grading on cytology is sparingly applied and reported. Different studies have implied varied methods for the grading and scoring on FNA smears. Literature shows that the main hurdle to apply the SBR score on cytology was encountered in scoring mitoses and tubule formation.\[[@ref6]--[@ref8]\] As the mitotic count is high at the growing edge (i.e., periphery), the present study has evaluated these scores and compared them with histopathology-based results by performing the aspirations from the central and peripheral portions.

MATERIALS AND METHODS {#sec1-2}
=====================

We included 45 consecutive cases of ductal carcinoma (not otherwise specified) with available fine-needle aspirate and subsequent tumor tissue specimens. None of the patients received preoperative neoadjuvant chemotherapy, hormonal therapy, or radiotherapy prior to the biopsies. FNAs were performed using 22- to 25-gauge needles under ultrasound guidance from the central and peripheral third of the lesion for each case. Areas of necrosis/calcification were avoided during FNA sampling. Cytologic smears were immediately alcohol fixed and subsequently stained with Papanicolaou stain and Hematoxylin-Eosin stain by standard procedure.

Scarff-Bloom-Richardson grading system {#sec2-1}
--------------------------------------

The SBR tumor grading was performed independently by two pathologists on fine-needle aspirates and tissue sections for each case. The results were reproducible in the majority of the cases. The discrepant findings were discussed and a final consensus was reached on a multiheader microscope. Each of the three features, i.e., tubule formation, nuclear pleomorphism, and mitotic count were scaled as 1, 2, or 3 and the final SBR score ranged between 3 and 9, which was divided into three grades (I-III). For grade I, the score varied from 3 to 5, for grade II the score was 6-7, and for grade III the score was 8-9.

Criteria on cytology for identifying tubule formation and mitotic counts were modified from the standard histological criteria. Scaling of nuclear pleomorphism on cytology was the same as in tissue sections. Tubule formation in FNA smears was identified as microacini and/or as branching, elongated, three-dimensional tubular structures.

Mitotic figure counting method {#sec2-2}
------------------------------

Mitotic figures were counted in 10 consecutive high power fields with evenly spread cells starting at the point with highest density of mitotic figures. The fields containing necrosis or inflammation with less than 50% tumor cells, and thick portion of the smear with overlapping cells were excluded. The mitoses were counted separately in the smears made from the central and peripheral part of the same lesion. For both, the surgical and cytology slides, mitoses were counted in ten 40× fields using a Nikon microscope (field width of 0.65 mm). The threshold for the number of mitoses for each point in the scoring system was lowered in cytologic application of the SBR system,\[[@ref9]\] as mentioned below:

0-5 (histopathology) or 0-1 (cy topathology) was scored 1, 6-10 (histopathology) or 2-4 (cytopathology) was scored 2, and ≥11 (histopathology) or ≥5 (cytopathology) was scored 3.

The criteria for recognizing and counting mitotic figures were as follows:

Only the mitotic figures in metaphase, anaphase, and telophase (with absence of nuclear membranes-to be sure that the cells have passed the prophase) were counted.Clear, hairy extensions of nuclear material (condensed chromosomes) were present either as tightly clumped chromosomes (beginning metaphase), or in one plane (metaphase/anaphase), or in separate groups (telophase). Regular extensions with an empty central zone were not counted.Two parallel, clear separate chromosome groups were counted as one mitotic figure. (It was considered so, because automated mitotic figure recognition with image analysis was not performed).

Statistical analysis {#sec2-3}
--------------------

Statistical analysis was done by using SPSS version 13. The Pearson chi-square χ^2^ test was done and a probability value of *P*\<0.001 was considered significant. The results of SBR grade and mitotic score on aspirations were compared with the corresponding histopathological findings.

RESULTS {#sec1-3}
=======

The mean age for 45 cases of breast carcinoma classified as infiltrating ductal carcinoma (NOS) was 55 years. The tumor size ranged from 2.3 to 7.2 cm (mean tumor size 5.3 cm). On histopathological grading, 5 (11%) cases were grade I, 15 (33%) cases were grade II, and 25 (56%) cases were grade III. Over half of the cases were scored as high grade. This may be due to selection bias as the study included cases from a tertiary care center. Results of cytological grading done on aspirates from the peripheral portion of the tumor had higher concordance rates than the central portion when compared with the histopathological grade \[[Table 1](#T1){ref-type="table"}\].

###### 

Distribution of cases in different tumor grades on cytology and histopathology

![](CJ-9-4-g001)

SBR grade on aspirates from central portion was falsely low in 5 grade II tumors and 13 grade III tumors. This shows that 18 out of 45 (40%) tumors were falsely down graded on cytomorphology from the central portion as compared to the respective histopathology grades.

Comparison of SBR grade on aspirates from the peripheral portion and histopathology showed discrepancy in only 3 out of 45 (7%) cases with 93% concordance and statistically significant (*p*\<0.001) Pearson chi-square test (χ^2^=78.00). These 3 cases were assigned a false lower grade II on aspirates.

Comparison of grades on aspirates from the central and the peripheral portions showed greater discrepancy in 10 out of 22 (45%) cases for grade III tumors as compared to grade II tumors with discrepant grading in 5 out of 18 (28%) cases.

[Table 2](#T2){ref-type="table"} shows that the mitotic score on aspirate from the central portion matched the score on histopathology in only 13 out of 45 (29%) cases. A false low mitotic score of 1 was given in 13 cases (12 cases of mitotic score 2 and 1 case of mitotic score 3). Nineteen cases of actual mitotic score 3 were given a false low score of 2 on aspirates when compared with histopathology.

###### 

Intercomparison of mitotic score on aspirate (central, peripheral) with histopathology

![](CJ-9-4-g002)

The mitotic score on aspirate from the peripheral portion was given a false low value in only 4 out of 45 (9%) cases. Results of the Pearson chi-square test (χ^2^ = 75.824) showed the finding to be statistically significant with *P*=0.000.

Comparison of the mitotic score in aspirates from the central and the peripheral portion shows that 29 out of 45 (64%) tumors were given a lower score in cytology from the central portion.

Figures [1](#F1){ref-type="fig"}, [2](#F2){ref-type="fig"}, and [3](#F3){ref-type="fig"} show the difference in cytomorphology for grades I, II and III ductal carcinoma respectively.

![Photomicrograph of nuclear grade I duct carcinoma. The cells are arranged in elongated, branching tubular configuration. The nuclei are enlarged, with mild pleomorphism, smooth nuclear margin, and inconspicuous nucleoli. (H & E, ×100)](CJ-9-4-g003){#F1}

![Photomicrograph showing nuclear grade II duct carcinoma. The cells are forming microacini and loose clusters. Nuclei are three to four times the erythrocytes, with granular nuclear chromatin and smooth contour. (H & E, ×100)](CJ-9-4-g004){#F2}

![Photomicrograph showing nuclear grade III duct carcinoma. The cells are predominantly singly dispersed on a necrotic background with coarsely granular chromatin, irregular nuclear margin, and prominent nucleoli. Atypical mitotic figure is pointed with arrow. (Pap, ×400); inset (H & E, × 400)](CJ-9-4-g005){#F3}

DISCUSSION {#sec1-4}
==========

Pathological grade of breast carcinoma is a prognostic marker which has role in deciding appropriate therapy according to the tumor characteristics in a particular patient.\[[@ref10]\] Grading on cytology provides prognostic evaluation in addition to diagnosis without additional morbidity or expense of core or excision biopsy to the patient especially in resource limited situations. Others have studied varied cytologic features for grading purpose, with different conclusions.\[[@ref11][@ref12]\] Most researchers\[[@ref13]--[@ref17]\] have attempted to grade cytologic features based on nuclear morphology and have not taken into account the pattern of cell distribution or mitotic counts. We studied the cytologic features comparable to those applied to SBR grading in histopathology.

We do not intend to compare the different cytological grading methods in the literature but to test the hypothesis whether FNA from the peripheral portion of the lesion corresponds to SBR grade on histopathology.

Our study evaluated cases on wet fixed Hematoxylin-Eosin stained as well as Papanicolaou stained smears. A study by Dabbs *et al*.\[[@ref17]\] has shown that comparable and adequate cytomorphological information can be obtained by using any of the staining methods such as Papanicolaou stain or air-dried Diff-Quik stain. The minor differences noted were in the appearance of nucleoli and nuclear chromatin. Nucleoli were rather inconspicuous on air-dried Diff-Quik stained material; however, it allowed greater appreciation of nuclear size variation. Nuclear chromatin was better assessed in the Papanicolaou stained smears.\[[@ref18][@ref19]\]

Various investigators have applied different methods for cytology grading. The major deficiency in these studies is the dissimilarity in the parameters considered and compared on FNA and histopathology material. A study by Dabbs *et al*.\[[@ref13]\] showed that unlike tubule formation and mitotic counts, nuclear grading on cytological specimens correlates well with that of histological sections. Robinson and Mckee\[[@ref12]\] proposed a cytologic grading system on breast FNAs which included six cytologic features: cell dissociation, nuclear size, cell uniformity, nucleoli, nuclear margins, and chromatin pattern. The single feature of bare atypical nuclei in the background was studied by Ozkutlu.\[[@ref20]\] Later on a study was done by Taniguchi E *et al*. with its main focus on detailed nuclear features.\[[@ref11]\] Cellular dyscohesion alone was studied in FNA smears and the scoring method was shown to be applicable and reproducible.\[[@ref21][@ref22]\] Recently, the cytoprognostic score has been proposed by studying combined features of nuclear grade, cellular dyscohesion, and bare atypical nuclei.\[[@ref23]\]

It is difficult to compare the cytology and histopathology if all the three features for the SBR grade are not analyzed on FNA smears.\[[@ref24][@ref25]\] The SBR grading system is a multiparameter grading based on cell dyscohesion with formation of tubules, mitotic rate, and nuclear characteristics. Other authors have attempted to apply the Elston and Ellis modified SBR grading system to FNAs of the breast; however, with little success, mainly because of difficulty in detecting tubule formation and counting mitoses in cytologic smears due to sampling errors and low mitotic count.\[[@ref8][@ref13][@ref25]\] We performed USG guided aspirates from peripheral portion avoiding areas of necrosis as the mitotic count is highest at the growing edge of tumor (i.e., peripheral portion).\[[@ref9]\] No study has been attempted to apply all the three components used for SBR grading on cytology after the difficulties faced by initial workers, leading to compromises with approaches utilizing only a few components of the SBR scoring system with different modifications.\[[@ref8][@ref13][@ref25]\] Comparing only the nuclear features without consideration to tubule formation and mitotic count is not equivalent to SBR grading in histopathology.

Based on the cytologic grade, stratification of patients into prognostic groups has been found to be distinct\[[@ref12][@ref24]\] (grade I, 95% 7-year disease free survival versus 45% for grade III). Thus, the literature\[[@ref1]\] supports the role of assigning cytological grades for prognostication, and the present study shows that the aspirates from the peripheral portion correlates with SBR grade on histopathology with *P*\<0.001. In the current study, we evaluated and analyzed the results of the grading system on FNA smears from the central as well as the peripheral portion of the lesion and compared with individual parameters of SBR scoring in their respective surgical specimens. Larger number with inclusion of increased number of low and intermediate grade tumors is recommended to further support our findings. To explore the experience with the application of SBR grade on breast aspirates, further cytologic grading studies with larger number of cases with inclusion of other categories of breast carcinomas, like lobular carcinoma, medullary carcinoma, etc., that were not represented in this study is also recommended.

CONCLUSION {#sec1-5}
==========

This prospective study shows that FNA smears from the peripheral portion of the lesion are representative of the corresponding histopathological sections. SBR grading on FNA smears from the peripheral third of the tumor yield results comparable to the histopathology grading.
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